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Abstract of JP20021 1 0938 

PROBLEM TO BE SOLVED: To provide a 
magnetic memory device which is reduced in 
power consumption at writing. SOLUTION: This 
magnetic memory includes first and second 
wirings 14, 15 crossing each other and separated 
from each other; a magnetoresistive effect film 13 
positioned in a region where the first and second 
wirings 14, 15 cross each other and having a 
magnetized fixed layer 21, a magnetic recording 
layer 23, and a nonmagnetic layer 22 interposed 
between the magnetized fixed layer 21 and the 
magnetic recording layer 23; and a first magnetic 
film 1 8 that includes at least one of a highly 
saturated magnetized soft magnetic materials 
which contains cobalt and a metal-non metal 
nanogranular film and has at least a bottom part 
counterposed to the reverse surface of a surface 
opposite to the magnetoresistance effect film 13 
of the first wiring 15 and a pair of sidewall parts 
which counterpose both side surfaces of the first 
wiring 15 in this region. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002110938&F=0 



1/26/2005 



(19)B#B4$flFJf (J P) 



«2) & 4$ & $g (a) 



#^2002-110938 
(P2002-110938A) 
(43)&IH B ¥-f$.U¥ 4/I12B (2002. 4. 12) 



(51)IntCl.' 
H0 1L 27/105 
G11C 11/14 

11/15 

HO IF 10/16 



F I 

G11C 11/14 



f-v3-r(##) 

A 5E0 4 9 
Z 5F0 8 3 

11/15 

HO IF 10/16 
10/26 

«F*«t# atifcBroscio ol c^i8 m) &»mz&< 



(21)tUS#^ 


fcB2001 - 1 57484( P2001 - 157484) 


(71)tHBA 


000003078 










(22)tfJBiB 


¥/£l3*£ 5 £ 25 B (2001 . 5. 25) 




jKgcaBtK^w-TB 1 # 1 n 










(31)«5fe»*®## 


*IH2000-227320(P2000-227320) 




«3S5)ll!&;il«frU#K/M«imSBriS» «c 


(32)«$feB 


¥f£l2<F 7 £ 27 B (2000. 7. 27) 






(33)«5fcffi±&S 


B* (J P) 




?S — fiB 








#^)ii»)ii«rff#K/hr6i*^«riSia *fc 














(74)^ba 


100058479 



















(54) fiB^tiBI&^e 



(57) [Sfi] 

L_E.oF&fiB LfcJBl cogfi^l 4, 15i, *1 

^L^2COlfii^l 4, 1 5^aiC^t5*^rt(Ctt 

« u Miti 2 1 , sfc^ts^e 2 3 , Rifmfma 

123 £B&<fcB*« 2 l fcoflfltc^SE-rs^flfcttiig 2 2 
* i (OEM i 5 fettj*J&tt»jjMt i 3 t <Dttfam<r>&& 
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[MMl ] ffi2<C2fc*Lao«B LfcflMS2 

L, 8£<fb@i&/§, ASSESS, KVMESXGMillll 
Ea^B*B*oBfc**^*#M*B*r#*.. MCB 

E*l ©*Wfcl4j»*ftO«2<Z>*|p)i:OBT«-fl:*-fr 

^jfB^#(7>^fS3^tfil5m l tf^ft fctirE« 2 co^rS] ^ <D 
B^SE{fc*H2:fc»*(c*<D«{bo*|^fc*«W^(fti*-r 

[MM 2 ] LE.OWB 1 ^(/f 2 

<z>BB*fl£, 

fiVESS 1 lU^f 2 60B£*36^ISJcSf 
U Sl^Mlfg, S2^)l{tifi, flfiE»iS. 
tf»2 0«ftH*BB«c^*-r*«ftIB«kJi, miB*i 
o^lfl £ ffiE&^ESJI £ oBlc^tS* l 

ioraicMtSf 2^1il§r«x., MEttftEft 

Biimeff i ximb 2 oBeftotn^en^amiKfcac 

^-t<^BMk<0*|p|«:SR$-fr, 1fflE# 1 RtfJS 2 Oflfrffc 
I^mifa^#0^f6] ^fttjfam 1 ft £ SUfEm 2 (7) 
*Wi:oB^«ft**fe»*^*^«^^*|pl4:*«W 

4 < £ t>ffrsa««rtr-ffiia» i oflBJftoffiEttftl&ffigii 

So 

[MM 3 ] miB» l coflSttlRO l SflO^rix 
M 2 (cEttOttftEttt «*. 
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WftfSB 2 oBB*«>m«ffi4: -tn**ix»fpli-S i *t*>ttu 
6MM i 7iS» M 3 (D^-fti** 1 igKE«0 
[MM 5 ] WIGBftGlMNilllieS l «>«ttflloiWr 

Ei#»««SBB«w«*nfc«*ort«^tt*urif^« 

r. £ £4#t£ -T <5MM 1 75SMM4 Ot^-f tifr 1 *B 
tcE«<a«»E«S«. 

[MM 6 ] MEft 1 <a««:JH<&1MrE* 1 oIE^o^ 
^*[R)^»o3tft^tt, fflE««fi«ta*JR^mE* 1 

oBaiScos^^^fcfeofcS^coi. 2f&j^_hr-&5r 

<^ $r4#m £ -f£MM l 7!>SMM 5 o^fn^ l *BK 
[MM 7 ] ME* l ^>«tt«l4lKFEiKI6»aft V 7 

y y h ra«=*mJi £ *rm*.iz&mmisre*> & n t 

m. C o - F e -N i Co- (Zr, Hf, N 

b, Ta, Ti) R, "ttlb<DT ^7 7 *J^> 

7!;S»*JB 6 <D^-Ttii» l 5l(cE«w«*E«»«. 

[mm 9 ] %timm&mmm& h^/uir**>5 

[MM 1 0 ] fflE**E*8«a*E«-#- S«**rR 
*ffl^fc»^WE««E«K1Bt^«t-*v^««4:fSiJ» 

-T 5MM 1 75SM5R3g 9 <D^i*ixj&» 1 ii{cE«co^§v 

[0001] 

[0 0 0 2 ] 

a^sst^iS:^^^> «»eis»s 

$CEtSKttli, ^»*i4^E«^^ifi6r-*>t? , 10ns 
e cjfeWcoSgrii^BRt^K^ttiLBSB, 1 0 15 [hI$: 
ja^.*»#»^.lHl«:, MU ! {cDRAMt^ic^$/j;-fe/L' 

[0003] ^(7>j: 5 h y*^«-&Sr^^fc«[ 




(3) 



5 *«*Eii«E«a>»a^o»»tttt^ ** or ir^S. 
[0 0 0 4] Will 5llttSJ:lCl$0. 7nm~ 
2. Onm(D»PAlIMLfct, ^r^^ffi^:^^ 

^D-M^ti^^^^CSt^^-ctorA i 2 o 3 
t. 2 o%»±o««i««:*ft*3& s »6>ixr^s (j. 

Ap p 1 . Phys. 79, 4724 (1 9 9 6)). 
£ L7t*3gt>ti^$ixr^S (^H¥l 0- 4 2 2 7^ 

[0005] ia^j: ?tc, aittiih^s^ 

inciter, «^^^0#cotH»m*^^c#^i:^5 
MJB«r*Lri^S. 

[0 0 0 6 ] .bEFnUSKStU *&BBIft^AH^iR3tt 

nrt^ (#H4*tMB5, 6 5 9, 4 9 9f, ^HWfF 
15, 9 5 6, 2 6 7^-, ^IftfFf 5, 9 4 0, 3 1 
9 Xtl^BBSWflFttlBlWO 00/10172) o - tl 
fco**E«SHtfc:J:*ttf, KttoABlcittSttWRat 

««fflSr»$»lc<S»t 5 - i J^T^ &tz. Ztlh JO 
o««E1»««fcJ:fttf, «*KJ:or»£Lfc*jfcj&* 

[0 0 0 7 ] LA»Lft*«b, 6 5 9, 4 

ffi«k«^#Jctefcor*&— (c*»*rHiaD-rs r a*r-# 

fcl/\> *H4*fflP»5, 9 5 6, 2 6 7 fR(J«*i 

SSI 5, 9 4 0, 3 1 9*#H^5**E1*3S«r 

wap-rsc £i*BJir-*>«. £*btc, SB84#wttjjswo 

0 0X 1 0 1 7 2#H^+S««E«««I*. *&&E& 

JB^ai^o^so^aafflW^WsS^^bri^^, 

*<fc»jftg{*:#«fcrB38r*>S 0 
[0 0 0 8 ] ±^LtMttiIhy^/^ic 

snrt^So h ^/^r-t> 2 o%^i 

OBS^fi«taMb^M#e>tir*5 9 (Phys. Rev. 50 



ftl2 0 0 2- 1 1 0 9 3 8 
4 

B 56 (10) , R 5 7 4 7 ( 1 9 9 7) . , 
»*6tt 23,4-2, (1999), Appl. Ph 
ys. Lett. 73 (19), 2829 (199 
8) ) , L^fc, S*«tt2« hv*/u**^J:«5i, JJ? 

S r j&WfErfcS. 
[0 0 0 9 ] Ld»U&3fl*b, MS2lh^g^?: 

a**<z>}B*«*^*# 1^4: ^ 5 HUH*** 
6 0 £fc, SH42lh^/^^^f:i^, 
ESJitt l *t<?> h U TJI&tf 1 ^^)Mifl 

r^rix-en»5«*ixS7t^, JbE*!!***^-*-**- 

«*3ft««at>r**t^ ^5MJH«r* IT^5 0 

[0010] 

L J: 5 ^-t-Sg^a] JtEfWJH^ 

[0011] 

Sfctf>CD#Sl ±EI£M £fc*t> 
#38911*, «S«c*i6LJ.oBIIR!LfcjB lWf 2 

jjrtctttu otftifi, ««is»«, av*JE«* 
E^/g tmumtmmm tv>mz ^s-r z im&m &m 

tilc»^««e c £ lz X K> *k CZ&R<D2rfa&M l 
(Dlffa t ffiCjR l o^rft £ ttiS?*"[S]^» 2 o;£rfr £ <7>M 

{bffl*)itti»Ea*(o*(ai«:iwE* i fat mum 2 
<D&fat<Dfflx^k£&Tzm&iz^<Dmit<Dj?fa&m j K 
mz^n-r^m^^u^mt. ="/vuh***-t-si* 
mvmty? hmm*WRxf&m-0&mi- s ? ? = ~ 

fitJESS 1 ©Ei©(WE*«8«»**t o»r&)ffio*BB 

4r»iPi-r5jswjtv(WrEJBi offij»(7>f^«ofiB -tn-en 
^ffijts 1 #^«ie«*r»dt ufc jg 1 <nm&mt 

-tzzt t -T «««i;E«8««:«tft-r So 
[0 0 12] fflS^SS^LjaoKWL 

1 Rwm 2 (omm t . mum 1 Rx/m 2 mzm&n 

3Hc*S6't-5«*rt«cffi«L, ^i^S£{h:@*S, 12 
-rsBS^E^il, fflE»io^bHaJii:fflEffli«E» 

s^coratc^ffi-rs^ i mm&m* Rv t mum2<Dm 
itmmm t neBfiEM ^ onicMt?>f 2 co^bs 

ME«»E»Jitt*EJIHJtVJB2^EHl 




(4) 



it, mumiRxfm2<Dmt®mmtemu&ft<Djj\5\& 
mum Koiifot mum 2 <njjfa t <Dmx^t z itt^m 

t. ="<s^ b&^^-tz&mvmty 7 y^^m^rxi 

od>&< £ <>S9iB««rtT-ffiiE» 1 <DWSk<nmumM& 

[0 0 13] ^ ibic, «S(cSf*UJ.oKPfl 

Lfcfg 1 &u<m 2 coib^£ , mum 1 211** 2 

2oM§fi. mumiRTim2<nmtmmmm\z.fr 
&-tz>m&umm. mumi<omitmmmtmuuf^u 

mits £ aiiiBfl£^iB»« £ oBtucfl-s-r z>m 2 <d& 

it. mumiRxfm2<Dmtm&mtemumft<Djjfa% 
mum i<ojjfat mum 2 co^ft t <omx&it $ itt^m 

t. &tt< t^mufc&ftxmum\<o&Wi<nmum% 
mft&&m£<nttfa&<n&&tttfo-tz>&^Ru t mum 

m&m*>h& vK^hotmisX^zzt z&'&t-rz 
L/^m 1 &u*m 2 coib^ ^ , ntjiBm 1 Rtim 2 <owtm& 

»JIi:0|BI^^«£'*-Sjgio*«ttJB 1 &U*ftfJfam2co 

tt^n*ji £ mum&umm t <d m^^-r zm 2 co#e 
atts^^x., ttitE^^;ie^®^^iifimi^u ; m2(Dga ^ 

*Ip1 £m 1 co^-fS] £ ffliaff 1 co^r ft £ com 2 <d 

xfat<Dfflxmt£ittzm&izz<Dmt<oxft&&m£ 
it, mumiRxfm2<Dmtm%mtemumn<Djjfaz 
mum 1 co^-is] ^ ^tjtem 2 co^fr £ cow-c^^b £ 

1 cosB^cofSfdosi: ^n^n^^-r 6 1 **<o«]sm&£:» 
jaLfc»io««:jR*4:Arau mumfzummttmu 50 



4«M 2002-110938 

e 

* 1 coBStt^co^jfB l #0>«l»fflH|l-tefi It i^S r £ 
[0015] /£*5, *S§^{c:fc5t^T , ffi l <7>fi$f4JRfi, 

CO ^iMBttJ!** h^«T(4ft^0f!iGMR 

[0016] **K«c*5i^r , ^t*ipi^@«$ix^a 

&0<m 2 h >^yu*3&i«ftaJB *nfc«3S*:* 

>*/MK*tt2 3^±<fc3SflH4 h y^«^«:tur^ 
[0017] *«^(-*5^T, BXfittttXR^ffiK 

Wi-«JffitS-i:^T^5o ^n^, ^Tco* 

I (Dm&mtmm-r z> ±u 1 ^-coiuM^co^^ffirfl^gg 
iKc^LT, mi<n2m&mRxfm$<umm<Dm&£ v 

JK^nSfc^, mi coBB*(c:tt«E J: oT« 

^^(cfn^p^n^o Lfc^or, $ 1 oosB^tc^-r^:^ 

[0 0 18] *»WiCi3^T, S«fi«t»M^ 

I I Rt;S 2 o^lttl^t tr^^i^, Wti^T 

co«it^^^-r^r txh, m%cm&&&m^x\,^zm 

m\<r>mtmmm. *i©**tt«. ^t^^ 
^ta^gcoi|!i^ j: it, m 1 oattJg^^-rs 

±tBi^cotilM^co^(^ciP^<^ggBI^T<e-r^o r.co^ 

mtm&ummt*m&tft\z.mwiirz>z.tfrxzz>. l 




[0019] ;£^Kl-:&i^T, m i <om*&m<D% 1 <7>I£ 

?£o*L^;*te, ^!SSl^^^m2^ifiScD«^^fS] 
1. 5f££AJtT-£>S;: *) frt. L^. E£ 

[oo2oj mi Rvm 2 <n&mi*. #ix.te, m, 
y^T-i/, s^nbo^b^ssj: «9 urns i 

l^ft5C^^#5o <£^te, mi^U ! m2coI£ 
$lte, Cug^CoFeNiI^oSiij|(Z)i;5(:, 

£#£fT^J&£;iXj_Ojg 1 &U*S£ 2 <7>B^JBS;&* = /</U h 

telft-TS:! £te^\> Lfc^oT, 

[0 0 2 1 ] f Co-F e^& 

J^, C o - F e — N i Co- (Zr, Hf, N 

b, Ta, Ti) J|, (Co, Fe, Ni) - (Si, 
B) — (P, Al, Mo, Nb, M n ) ^ft^ODT^e/U 
7 7*tfWm. RXJ (Fe, Co) - (B, Si, H 
f, Zr, Sm, Ta, Al) - (F, O, N) SSfeiT 

^ftS^MP«y7 hMffW (F e, Co) 
- (B, Si, Hf, Zr, Sm, Ta, Al) - 

(f, o, n) &tet*<D&m-#&mi-s yy-^^m 
[0022] mtmmmRwm&ummte. 

F e , Co, Ni, ^rtlbcO^^, i M n S b 

P tMnS b^Co 2 MnGe t£}*<l>'^ — 7 * $ jv^*: 
^ft5C^W^lv\ BSftlSSHOfiSHK^B s te 

^/UfOftififCli, A 1 2 0 3 > A1N, MgO, S i O 
2 , GaO, L a A 1 O3, MgF 2 , MCaF 2 ^^ 

[0 0 2 3 ] **W«C*5(r^r, « 2<z>ffi*ojgHfci<>ss 
[ 0 0 2 4 ] #38 91 (£:fci^T. JKttJR&RttfcftiRcofi; 
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s 

hit 1 2 / 1 ill l J: 

[ 0 0 2 5 ] *«K<&*«EttS«tt. roBSSvEteSS 

/0 te, h7y^^^^^-K4ffl^5-^^#S. 
[0026] 

tSo Hi (a) «*«Wco«i (7>HJ6^1»{C«S«« 

iB«ss«sr8«fte«j«c^-rwfffiEi-c*>s 0 ni (b) isia 

l (a) {c^i-^|B«^BOA-A«|{c^o/2:fB^©r 
ffi[HT-&>9, mi (c) (b) (c^-r*it^rtt:*: 

LTfi!i^*:Sfffi0*T?*>5 o £fc, [ill (d) te, Hi 

^ (a) {c^-r^ia«^@<7>-a^rtasswjc^-r^H 

[0027] mi (a) - (d) fc«-r*«E«£« 1 
0 te, MR AM (MagneticRandom Ac 
cess Memo r y) t'^ot, |l (a) 

**i 2<hT±{;M^r^So 

[ 0 0 2 8 ] BMSEIft*^ lite, 21F V^yU 

30 te, SCS-rSiaJSl 4 , 1 5B(7)Xa»ICfilLTi3 

t> , ^cor^teia^i 6 £^lt h?y^^ i 2 

^$nr^5o SEIR14, l5coJS)Hlcte, ^rix 

-fix, w&wki 7, i 8^R«t btirv^So &m 
Sr«^ri^ 0 9te«H*fe»JK 

*HR##2 0teg«£;^U W*B1 2 6 WtflSfls 

[0 0 2 9 ] SfiflSt* 2lh 1311 1 6 

ttl^b, ^-(bS^S 2 1, h V^/U^i; 7S22, ^ 
^ EftJI 2 3, h ^^>/U/< D7I24, RV&itm&m 2 
5 Lfc«iSl*:*UT^S. ^-ft:@^®2 5^ 

^ite, mtm^m 21, h y rm 2 2 , ^^is 
mm 2 3 , &lp h >-*/is/< y r« 2 4 co*B«t t? t>^< , 

h I/ 7I2 4 coifii^ 1 5 £i*A,-e£:£(cte@-f 

Ufc^^^l 8CDpj«S|$te, h>^<y 7124 
8 h>*/M D7g24 i:te1K»ttU*JttSn 

r ^ t? , i s t mfcLumm 2 3t\$h y*t\"< y 

50 71 2 4 £fr LTfl£5ttofC«ffi£nTt>5o 




[0030] m&mi 8 tmfmmm2 3t<om^mit 
mi (c) (c^-r«^$r^fflL^^, a 
[0031] ft*b\ ^(7>j: ?te&mz.£z>t. m&mjj 

[0032] (£]l (a) - (d) S:#RtrRWLti 

{cm 2 (a) , (b) (d^-r«it^^ffl"r^ 
r£t>r*#s 0 ii 2 (a) , (b) f*. ttijfti, m 
(a) - (d) iz^m&<D&Mm&wtm&)\^'tmm 

[0 0 3 3 ] |2 ( a ) {Z^-rm^m^WiW: 1 0 {Cjo^ 
< , KfbHM 2 5 ttateJgl 1 8 tf>H«l««mi«Ctt« L 

rt^o - 3ft«ar?fc. ^^vta^ji 2 3 ic^ffi^ 

[0 0 3 4 ] II 2 ( b ) fc^-f «££vfEt££i§ 1 0 {C*5l> 

rt, Mlf i 2 5 ^Iiilttli 8 pfii n 
f in^o 5 ft«i£T-te, a5viE&JI 2 3 {cm 

co*8i£tc£££, MEM2 3»fttRl 8 

*tc*&a#&waDLfci»t::, *<0#a**a*te#G>-fc 
or, ii2 (b> izTF-rm&izxzt* m$&^m<Di& 

[ 0 0 3 5 ] f 1 OHMH:*5^T, Ittl 1 7 , 1 
8l:ffi^SMfDMy7 hateWW^fifta-ftB s 
5 k Get V fc^C#l^ Ll\ ISfP^itlB s 5 

kGj:n**^»*, «IM«A 

[0 0 3 6 ] E«i 4<z>jgHKKtfsateBli 7 

1 3(^Ifi^ 1 4<Dft##|S]KJ6ofcg£ £ t? 

[0 0 3 7 ] B3tt, «iftSSt«imjR 1 3 C0g£^ 1 4 CO 
ft ^fRitc Li(c*H-5ffi*i i 4 cojsjaic^: 

tfSSBteigll 7<7>K*1 4 0ft**fiK«ofcft£L2 
SH x ^^B8»S:/Tt/77r-*)S. ft*3. Z-CO If y y 50 
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[0 0 3 8] @3(c^-rJ: tfcL 2 /Li^J: 

co±#ttia»rs«fp)«c*>S. B££vfB^/l2 3tc£ t> 
^CM^MtSCIj:, fcfcL 2 /Lii2l. 2J^JbT- 

ft##[6]{C?£o7tg£ L3t-*rt"*«i*JRi 8 0S£i^l 
5<0*^*fp]{C»ofe*$ L 4 OitL 4 /L 3 ^ 1 • 2J^ 
K^5:^«K, 1. 5£Jl_hr-*>5Ci:^J: 0 

[0 0 3 9 ] E&teJjH 18i:h >-^/U/< ^7124^ tt« 
MlT^5:i:^»4L^ La>Lfttf*b, II4H8 
t b 71 2 4 i:^a»WM*IKSix, *r*U£ 

<t o . i 8 £ a jstESs 23^ ootftnfttttt^ 

2 4i:li»»6Lrv^<rt«t^. *rcoj: 5 fta^Wft 
SMRtt, iiflf, OtttJRl 8 £ h^/w<y7l 2 4 t<D 
K<OEBM&0. 1 * m£*T\ L< 130. 0 5 *z m£( 

[0 0 4 0] ^fc, »#3&^0#PflaM»:n s e c <h^^fc 
ft (&m$L%kX'&R-tZfzZ>) , (skin 
depth)) dtt, t7*^P^K^5li:W 
4U\ ft*5, l££i¥£a, itttttp. ^l^^cu, 

6= (2 o/co/i) 1/2 

0 ju Q • c mg(K^5: L< , 50 w Q-c 

[0041] ssfifta^y y h*tt»» sate 

JRl 7, 1 8li, Co-F e^^^, XVC o - F e - 
Ni^M^>ctp4^^i;Co- (Zr, Hf, N 
b , T a , T i ) flg-^ (Co, Fe, Ni) - (Si, 
B) - (P, Al, Mo, Nb, Mn) £<T>7 
7 7^*f»K;tW: (F e, C o) - (B, S i , H 
f, Zr, Sm, Ta, Al) - (F, O, N) ?Sft^ 

^A*-#A*t / ^ y ~ * ymnx-Mfc-r S r. t &X 

^/j^< y 7 h-fk*nfcate«i 7, 1 8Sr»sc^^ 
t-#£o ft*5, sste^i7, 1 8 (omffiBVutm 1 
(a) - (d) \z7F-t&mz.mbtiz t>cor*fift< . a 

[0042] estemi 7, 1 8(c^^nsss^pa{by 
7 hatttt*** Lt3/^ h^iM^t^^^h^ 



(7) 

il 

7, i 8^omr^nbS:«riti-stt*f^fflsa:*i--6 

co$r6Sih"tSr fc3&*tf#S. LfctfoT, JSttSSttis 

[0043] mitmmm 21, 2511 *ft«x3W»* 

C o , R.W N i t£¥<D&m ; ttb^i ; ;* f^ffi /<? 
m^XS^-vy*** b (Fe 3 0 4 ) , C r 0 2 , 
RXMn0 3 -y ( R f*#±3H7C* S:^ L , Xl^Ca, B 
a , RXIS r <D'J?tj:< t t> 1 ffi<7>7c3f ) fcifOK 

ft* ; ft/CN i Mn S bMP tMnSb ftifO*^ 

9, 0. 4 nmJ^±^*>5r.£a*#*LV\» 
[0 0 4 4 ] ^<7>3£E£te/I{-l2, F e -Mn , Pt-M 
n , Pt— Cr— Mn, Ni— Mn, I r— Mn, Ni 
O, XtFF e 2 03*^*^*5S3S«ttJR«raJi bra; ^0 

21, 2 5 £ IT, 9itttt«^#ttttJI&<^a[JIJR«:A 

r M-CS»«ttWftfflSf^ffl C £ * S C ^ 

[0 0 4 5 ] *StC, SWiCCo (C o — F e ) / 
Ru/Co (Co-Fe)^Co (Co — Fe)/Ir 
XCo (Co-Fe) /^'^IM^ltFe-M 
n , Pt— Mn, Pt — Cr— Mn, Ni— Mn, Ir 30 
-Mn, N i O, RXIF e 2 0 3 & 4fJ&»fefe £ ^3£$£ttJK 

[0 0 4 6 ] ti££*gaftJi 2 3<7>g£ L £*IW£<7>fcfcL/ 

t? *f £ Hi (a) ~ (d) \z.7F-tmm& 

&m L7t«-&(c^tfcL/W^ l t'ifcot t>*«Eflstc J: 
0***fl23a«TiBi3fc6. MEM2 3I4, -t ^ 

/u/<y rg 2 4 ^frirwii 8 tmffi£tix\,^z>z 

[0 0 4 7 ] ffi^Kftjg 2 3i:ffl^6tt»(4»»tt^ 
+ t>o-c*>ixtf«tc»JPfi«/jr< , Fe, Co, RXJN i 

^^'f h (Fe 3 0 4 ) , Cr0 2 , ^RXMnO 
3 - y (R^^-±^7t;^^^L, XttCa, Ba, &TJ*S 
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CNiMnS b&tfP tMnSb ifO* * 7 — 

mzmtf 5o ^o&^ttJI coalite. &ft 

• 0. 4n 

[0 0 4 8] m&umm 2 3 13, iSMr^ortJ: 

<, ae«iS-efooT t> j:^o s&Svie^/i 2 3 zmmm 
&t-tz>m-&. wtii, V 7 h&a^4H/&a^4Jleo- 
[0 0 4 9 ] a^tB®«2 3 «rBW£JI/?HM£ 

i/Mtti<?)£i^^L, *ftfe 

2 3(cCSE«J|i«:^$-&dBR{ctt«EAJ| 2 3*>fc«i 
{fc@3iF« 2 1, 2 5 ~~<DmMfi£& (stray fie 
Id) ftSO^Jn*., ^Dt^BW 

[0 0 5 0] MUcWbltS2 1, 2 5W1« 
«JB2 3(c«^S5S«i4«li, ±aUfc«tt*«cJD*., 

Ag, Cu, A u , Al, Mg, Si, Bi, Ta, 
B, C, O, N, Pd, Pt, Zr, Ir,W, Mo, 

05fifi£ttHOff$li , 0. 1 nm—l OOnmt'fc^: 
lOSrttRtSit-tt, 1 0 n m£AT 

[0 0 5 1 ] h^;M!l7i 2 2, 2 4(7)TO^Lt 
f^:, A1 2 0 3 , A 1 N , MgO, Si0 2 , MgO, L 
aA10 3 , M g F 2 , CaF 2 , SrTi0 2 , RXfA 1 

l a o 3 i i:'<7)Kt#S^iijffei#^ffl p5 i ^ 

[0 0 5 2 ] ±»Lfca»lB«|Htt 1 Oli. Wttf, » 

ffi^ic h7^^ i 2«^fl?ric:*ft^5tg2 o±tc 
^tSIi^t^So ^co^ 5 *StE2 0 <DttW\zft 
\z.fflm*te < . Si, Si o 2 , A 1 2 o 3 , ^ tr^/u, 
MAiN/i^i^:^^*^o *fc, asciEts 
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tt**£LTI4, Ta, Ti, Pt, Pd, Au, Ti/ 
Pt, T a / P t , Ti/Pd, Ta/Pd, C u , A 

[0 0 5 3 ] £*±lft^ L/cBSSvfEtgglB 1 0 OESSH* 
I4(^f 0 H4I4, *^S0Si^»i(:^Si 
&15t££SBi 0(7>(Hl£§*^;^-^J^^-r(°3SS[iir^^ o 
H4fC*5^T, Hi (a) ~ (d) K*i-rfl&S*Et6K« 70 
1 OCOifij^l 5 14 h*lt£ LTffl^ibn, ffiflfil 4(4 

#HR#*2 7 14 57— Fl&^L, 2 8 (4 h 

«Sr^L, #Bff2 9li}Tf3-^L, 
3 0 f^i^U^ ^ — y&^b, #bs#-§-3 1 14 ty^7 
^Tltt^o Hi (a) ~ (d) 

So 

[0054] Hi (a) - (c) iC^-r«^|S«*^ 1 

SrJta^TIBTfc*. H5(4, MnoffioXXMC 
«5«tf5;E«3Sfil 0 OE^^^^ftHO^'J^^-riEl^H 
T-^6o 116(4, H 5 \z.7F-t®$&Mm$:W:% bfc 

»-fr*>«*E«*-?- 1 1 C0«i^(7)-^J^«B&W{C^-t-^ 

i^MK-g- l 3 K 3 2 i*K3?U*ttU !7- 

[0 0 5 5 ] &tc, 2 O»^l(lo^rl 

pj-T5o H7 (a) y$&&*M<o% 2<DnmMmiz.mzm 30 

«ia«SgB«r»»W{c^-r65rffiiar-*>t), H7 (b) 14 

17 (a) {C^-r^fB1S^®OB-B^{Cfn v ofc^^ 

(4, mi <03Kft«*^«S««lB«S6«l 0 £(4Hft 

?> . mftiWk 17, is r^ifttttt 2ih ^/Hfrfr no 

7 , l 8 £ 3fifl«± 2lh >**/HB-fr 13^: oteg^t5^ 
[0 0 5 6 ] #ctc. 3 coHMiicoprS 40 

m-tZo is (a) i4**wco* 3<omifc]&m{z.4&z>m 

^IBltSSiBfcttttW^^-rBfffiH-Cfct), H8 (b) 14 

18 (a) {O^-f ^f5i&;ggcr> C - C£R(C feo 

(4, 9$ioxx«tt(cfii5*%Eiissai o tnmte 

tfibttf^S. ccoj: 5 L Ell 
4a>fco«atiK#££ D»mW«c54HK14 2S h ^-*^« 

[0 0 5 7 ) ftC, *^0^OS4 OUaf miCO^tR 5(7 
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H9 (a) l4**WO»4 0S6J6«1|g«c«saS 
«IBt*SSS«:«ll»Wtc^-r»fffiHf 19 (b) (4 
H9 (a) (C^-rSSSvlBtSSKe^D-DKc^o^fP^ 
SrB5Hf*>-5o *»K:«SlSlMgf 10T- 
14, mi o*«flJ*fc«S**E*8« l 0 t\*m* 

*) , m&m 17, is i4^et£ 2 s h 130 

tttt«m-4<E«i 4, 1 5 04*l:bfcot»aj 
7, 1 8 ^ jltttt 2 1 h 1 3 i: wfifi^bt 

0 f 14, * 1 a%lfc&ttlctt&ttftE1ft3SC 1 0 £ 14* 

SfcttJgll 7(4ffilfti 6 0T*«l^4<i^:t 

1 4*^o«««ffSr J: !3»Wl:Mft2l 

[0058] *^S^f5w$Mi:o^ra 
«t5. Hi 014, *«Wo«5<z>H*»lB»c«6«* 

ib«»*«>— afctttB&wtc^-rwffiHf *mmm 

ttJc«S««IB«S8*l Of tt, *lo|Hii6^1Blc«S 
OtftlBfltSSIKl 0 ♦bteJIft'!? , Sil5^1ttJH8i 

ttt&RJRl 9^tr^$ 0 rco«t5{C, g£^15^ 
«ttUll 8 4rtt«««Jc*ttUfi^rt ±< , sfc^tt#N 

[0059] *»wo«6 o*ft?8*^oir^rR 
liili, 6 <o3BMs«*^«5«» 

E«S6««>-«*r«*W«c»-r»rBBHf I i-f 
5co^ifej^ffi{c{S5^^fs«^B 1 of I4«i6ffi»£ tr 

ttKffi5«S*E«£Sfi 1 Of (4®MIE*|3 3 ^ €y hi 
3 4 t#*n*'JxSl4Lt Kit b;h,5o Jb»£ LfcJBJS* 
#lfflt5 £ , 3fttttt 2lh l 3 fc:3&2M<jfc:« 

[0 0 6 0 ] &±RKbfcJSl-JIS6<Z)*lS*«f J4, 

mtmmm 2 5 o«* , k^b*ji 21, f f*/u,< » 

7122, Bfcj^E^S 2 3 , ^U 1 h >*/Us< V TM 2 4 
0«<fc t? t>*< h y 71 2 4 OIB^ 1 5 

j*Arffc*Jctt«-r5±BB«:*^'tix»a*-e:. 

mm&#m ir^tti i s tatftCM 23^ zm&ft 

iC^ttUfCo Cixic^f ^Tlct^t^f 7 0^ 
»f 14, ttftBM 21. h y Tig 2 2 , ^ 

ib^s 23, k y 7g 2 4 , Rxfmtmmm 2 

[0 0 6 1 ] Hi 2 14, *J8WOJB7 0*«E«tt*C«« 
««E«S6«<o-»«:«»tt(c^-rSTaHBIf *>6. *^ 
«»JB«c«S««EtSJ6«i Of (4, *icoH»«1IS(c 

«5fl$«vE«ssai 0 t(4«^o , mtmmm2 1 , h 
^/u-* H7I22, tt^EAJl 23, h y r 

124, RWbif S2 5<?)^t^P-Ol$:tt5 




(9) 



[0062] *^ffifffirii, flSteJKi sop 

P«JHtt2lhy*mi 3«ii: LTP 
3o 5*«itlcJ;5£, !SttJ|i8^M^l 

^fS^g 2 3t OHClftlM 2 5 tt^SE LTV^i^ 
«ttJRl 8 £&£vfagUg 2 3 iOBSWiSl^ 

[0 0 6 3 ] *|gl»»l»{C*3^r, KIl 8(7)^C^5 

£ e^ia^s 2 3 t<Dmmn. m&m i st saibm 

t««EM2 3fcOE«tt, 0. 0 

[0 0 6 4 ] #ctc, &mm<n% 8 toS&KWgffitco^TBi 

91 "t* 5* Hi 3 (a) tt**«0«8<Z>^Jfe^1B{C«S <?0 

(b) «B13 (a) ^^-*-«SviB«SSSO E - E Mfc 
tlOli, «tt«l 7^BE«l 4<7>«BBJcR«Jbtii*«C 

*E«SS«1 0i«:Riori>5, 

[0 0 6 5 ] -tl/*m,ffifflm$l^- 1 LTCMO Sh^ 
^^12?:|^i^ Sltt2lh^/^13 
(Dm (t*S> hMl 5{C?tT^^ft) £W, 

(7— KIR l 4 ld2pfTfc#lR]<^8:> £rL<h-f££, 51 J<? 
EMi 4«>«*3triasit»>ID*5Jt«tt2» h 
^ 1 3BB^ffi«tt«Wi:J3cS*L^<^«c«-L, EM 1 
5 ^S^^-(p)T-» f?*5 3S«tt 2fh >^>/Hg* 131 

lt2lh^«^i3IBoE«li, «*lpJtcB8Ur«: 
[0 0 6 6 ] -en***., Eli 4 os^*rpj-c»i?-&5 

a«tt2i h^>/^i 3w«o*n;* h-^tt^is-r 

21 h>*/MR*l 3P^cO^ a* h — *Wtj&-f Lfc^JS 
-tZMZtftft^. Lt^oT, roj: 5 Hi 
3 (a) , (b) ic^-t-J; 51-, JBtelBIl 8*:EMi 5 
owffiXtf jKBoKRtf Rorattre i 7 *EM i 4 <7)(iy® 

f5:ift< 2 fi h v*/H»* i 3 ir?ji$ 

[0067] Hi3(a), (b) «c^-r««ia»sK« 

(cfcJi^TIi, 3Sflfctt2j| h>*;^^ l 3C^lt X K> 
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( b ) Rtf H 1 5 ( a ) - ( c ) \Z7F-tm&&&m LT 

t>J:^\ 014 ( a ) , (b) n -tn-en, *«w*> 

«8(^*l6»1l8{-«S«»EtSSS«^Ei»l 4XWtt 
«i 7^«ifi<offiJS:«llftW^-rWfffiH't B *>So 
115 (a)-(c) 11 **WO*8 0jg 

*fl?«^«*«»E«««OE*l 5&OT&fcfegil 8(75 

[0 0 6 8] §14 (a) MCil 5(a) 
(c) lc£>^T\ E»l 4 iri&teJKl 7 3fcO<fc.EMi 5 
£«i4JRl 8H *n^h,2fi»JB«*6&«J#LTt^ 
5o £fc, Hi 4 (b) RV^Ml 5 (b) (c*5i>T, IS 

i:att«t^#*aJB«ift -191* 
*K«r«jaLfc»<frfcfcfc'<"t\ a«l4 2lh>'*;u«^l 

[0 0 6 9 ] £l_bR9! ItSl-f 8<^HWiW, 

1^)1 #i&^S*«AS:fi«t5B l 6 tt, #3891 
com 9 0>Xlt»tt(cfil S«ftC1t SEIKO— «S 
/Tt»Iir^5 0 ^Xtt^n^fR^ttftlBfltSSIKl 0 
IS, SMWEttHirf-i 1 o«HK^»ftSn ££**H2, mi 
o**fl?J»Jc«S«ftlB«[ti8*i o fcra#<D*aSS:*U 
Tl^o f ttfrfb. *HSfi^1itC«SlK»IEt»SSfil 0 

Miii 2i, h yn22, xuqfca 

t&mm 2 3 £jii#c^/i Hh> 

^/^3 5^firi^o Mi4iSh^;^3 

_Llcte, ^^1 9$r^LtlKMl 8^«fo;h,fc:««G 

**3 5©T*l:lt «8lE*3 3XVtry Ml3 4i 
K^-t-SJ: 3«cEM3&*Rttfcnr*5D, :oEtict>a 

[0 0 7 0 ] *^Hfe?»JB(C*5V^r, 8£t£JUii 8 13, Co 

[0 0 7 1 ] $£i£JKl 8Sr«^t5Co5c$mt5 
Kttftttffcy 7 M»tttt»JKi: Itli. Co-Fe*^ 
JR^>C o - F e -N i *&JK^^^*^ ; ^t^tCC o 
- (Zr, Hf, Nb, Ta, Ti) (Co, F 

e, Ni) - (Si, B) - (P, A I , Mo, Nb, 
Mn) mt£ £<DT y & Z t&X 

^fc, 8*«fi»-rSA*-*A«^y ^ 
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y-^^mt Itli, (Fe, Co) - (B, Si, H 
f, Zr, Sm, Ta, Al) - (F, O, N) ^fcif 

[0 0 7 2 ] ft*3, f 9 0SWlt(l ^i*®^3f^ 

^K-iStS i^ia^ lib ^^/^ 

[0 0 7 3 ] 

[XikM] i ) h i 6 fc*-r«*UB*s« i o 

*£JLT^*ife«-«fc 9f^»!Ufc 0 Si/Si0 2 i ^ 

t£_b(C, TaTWW^Onm^Cui^Ifta 
■ Lfc: (^-rtttia^-ii-f) o *fcic, Cu/gJbtC, mit 
@*J§ 2U LTjBl^feJx-Sff £ 17nm(7)Ni8lFe 
19^t&£ 1 2nm^)I r 22M n 73® £ i¥ £ 3 nmOC 
o 50 F e 50S £ (Dfe&m ; h y T S 2 2 £ It 

/Hl^feflSff^l nm^Al 2O3S ; 8££vf2^/I 2 3 £ 
Uffll^tlSfS 3 nm<7>C o 50 F e 5 oS^f ^ 1 7 
nmON i si F e 19S t 0>»&JK ; X0<ffc»JR£ Iti 

^bWAul (H**T) S:«»cJ£fi!tLfc. 

[0 0 7 4 ] Jfe**, r i^SS^SJBl- 1^^ ^ !i > 30 

ym^mmmzm^, w^3xio- 8 Torr 

£ Lfc e AI2O3KI V l/if?-?y 

h t LT A 1 y hfe*H\ *^s>* y 

ItiA r #*£igALTA 1 JRSrJC^^-rjSJRUTt 

< E.o&**»cofc^A 1 2 0 3 I^Mt5:i:^ 

[0 0 7 5 ] ±»Lfc**T^jaLfc»«K (A 

uI/l^Cui±(7)N isiFeigl^TO £ . 7t hi) 40 
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xi6/imM^Xl:/^--y/lto 1^ Jbco J: 5 

[0 0 7 6 ] S^r, z.<D/*? — ~^>f\z.*\\m LfcUv> 
;* h'^-^SrRLfc**, «^-*SS»£J: 
2 5 0 nmCOA 1 2 03^£/§ HII6»JR 1 9 £ ItMl 
to ^rO& % l<Z)i/^^h/^->'S:!)7ht7L, £ 

[oo77]fc Kistt*^* y ^ifm^X *) , S 

i 0 2 frbteZ>m£ 2 5 0 nmWgPWiJgl 9 

U £<b(C, y 7 hjj-^n-fc^fcLj: K) Aul£i^3 3 £ 

#/»Lfc. EA_bcr>J: 5MLT, Bl6te«+«*E«» 
, ^SvfE^g 2 3 fci— W^te*:, BftlM 2 11: 
[0 0 7 8 ] &*3, !B»jfl«fty7Htttt»iLtli 
£f£»Lfc 0 tfcigW/^M, OtttJRl 8SrRtf& 

[0 0 7 9 ] JbJfiLfc*tt-t»fP«Ufc««Eit»« 1 0 
Lfc 0 SIB 33{Cl0nsec 0>ttfty^;ft 

zm-tc tizxv. mmmm 2 3 tc^aw^ft 2 6 <o 
tc^u^7js/u^3>r^s:ffl^r 2 0 o e <Dmm&fti$ 2 

»i2 3 0«W?S6Ut»I c£f5^Lfc 0 fc*3, 
**Bi*JB 2 3 0«ffc#KfiL/^*>tt, jSfllttllh 
^*^«* 3 5 «c LT, fcti*«ffi0>ffirts*: 
^ay-T-Sr. ^{C^ i9fJJ^rLfCo -toft**:, 7IE*1C 
»-frT«r. 

[0 0 8 0] 

[^1] 



(11) 
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VB 1 IC/Ltv t*J ^-f 


I c ( m A ) 


C o on F e in 


1 A 
l O 


C o fin F e on N i on 






1 5 


C O "7TI o. F a / 7 S i 1C R 1A 


1 o 


CotkiFov! "7 S i / B i a 


1 O 


oy. o ° o ,v i . o ■ o io 


1 o 


Co inMn r B 




w o i . j ,VI y. o *- ' y 


-I a 
1 o 


C o Oft Z r A 


I O 




1 4 


C O QC N fc> 7 C T i 7 c 


1 4 


C a 0f» F a o .N h o 
w yu ° 4 0 


■4 O 

1 o 


C ft CO A 1 1A O 04 

u ° Oil M 1 10 w J4 


1 4 


F e 5ft V 13 O 90 


1 fi 

1 vJ 


F e 49 A 1 1 7 O 34 


1 6 


F e 40 B 25 N 35 


1 5 


| F 9 59 Sm 17 O 24 


1 7 




4 5 


N i 81 F e 19 


2 2 


N ' 60 F e 40 


2 0 



[0 0 8 1 ] _bf2^ 1 lz.7jk-t£ o (C, 
SSffigf lOtll fiM*JRl8 4:l 
TI c»^»OCi;, «ttJKl 8 u 
ir-^SN i — F e ^^^/t^<ttk^L/t^^iot> 

S h i 3 S:<ri-s««lB*S6« i o co^r 

[0 0 8 2 ] (3MS0J2) HI (a) ~ (c) (C^-#*Wt 

i /s i o 2 gt£±(-> /7X-7CVDftl:J; t? s i o 2 

2 ii:wii 7Rmmi 4t»*Lfc. 

[0 0 8 3 ] -T^t?^. 7fy^S:lK w COS i 0 2 

«B©^«icfl:«-*-6i«ls«i*fty7 h«tt*f»fltxt/c 

[0 0 8 4] ^(C. S i/S i0 2 S«^l4Il 7R 

i 0 2 ^b^6/¥£ 2 5 0 n mOjgfW*fe»JRS:fi?J# L 
fe 0 Z.<nmffl&mm±.lZ., Ta/W/TaTJfiJi&tW 
^5 0nmOCuS^IftaiLfc t>HI^-£ 50 



■f) o ft^, Cu/gJbtC, 2 1 <h LTffll^ 

n^Jf ^ 1 7 n mCON i 81 Fe igJBirff * 1 2 nmCO I 
r 22 Mn 7 8^1^^ : ^ 3 nmCOCo 50 F e 50 ii ^ ^tt^* 
^; hV^^y 71 2 2 <i: LTffl^bilSf ^ 1 nm 

<5oa 1 2 o 3 ii ; m&umm 2 3 1 isxm^^ti&mz 2 

nmCOCosoFe 50S t 5 nmCON isi^ eig/l^ 
f ^ 2 nmWC 050F 8 50 gi:oS^^ ; h y 
7l2 4t Itf 1. 2nm(7)Al 2 0 

3 ^ ; mtsmm 2 5 1 vxm^btizmz 3 nmoc 

050F esoJ§t&£ 1 2 nmCO I r22Mn 78 itI^ 5 
nmON i si F e 19S ^ft^^ ; RXfiVk91Rt ITffl 

[0 0 8 5] **5, :iib»PKi^^^yv 

t Ufco *7t, AI2O3III, ^Jfe^'Jl T-tftejl LfcCO^ 

[0 0 8 6 ] ±«Lfc#ttr#fiJSLfc«JMt (A 

ugA^CuI±ON isiFeigS^t) , ^Ty^ 

&mi<\ r 1 ESiaw^-^^ v >-?&wnz£ v o. 

[0087] ^^r, -eix^tts i o 2 ^u ; s i 3N 4 rt> 

25t LTfflt^tlSC 050F e 5 o/l. I r 22 
Mn 7 8i- ^lUN i si F e 19I <!: <?>S^1^TO 

LTffil/^tlSA u/§£0. 8/imX2^ m(Z>*-< 

[0 0 8 8] t^f, ^7X-7CVDftlCct «9 S i 0 2 



(12) 
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fCo ft*5* CMPf i 0 2 ir^6ill 9(7)f ^1^ 
2 5 0 nm£ Lfc e Si 3 N 4 ^ — >-£R I Ete 

[0 0 8 9] SC, S i 0 2 Mfflmmmi 9_L(c/n- K 
•7^^irlTSi 3 N4^->^Ml, R I Efeia 
9. S i 0 2 Jim«fittflll 9tC«tt«l 8 0fc£>GD*Sfl 

Jxfc h u>^«iBE*r*fiaUfc. Si 3 N 4 ^ 
& — R I Ej£lCc£ 9 ««£lRl 8 £«£vK» 

g 2 3&U*gBig|l 5 £oS#*B&Jfct"Sfc»fc:*n6><D 

[0 0 9 0] J^±co J: 5 Lt, Hi ( a ) — ( c ) 

t^C^ia^ ?KSC«E»« 2 3 Otffc 
11121, 2 5^— *|p]**tt*:*ix^ixft*Ufco 
[0 0 9 1 ] ft*5, flfcttJRl 7 S:RW*36>ofcr 



20 
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f4BIo*8CJ:5Bi (a) - (c) jc*-r«ftE« 

7, »«lt2lh^/^i 3, Rt^RttRi 8lci 
l ifc«-t-«a«r*fflU/t«*IB«a6«i:, B&ttlKl 7 
liRtfTtc5afiM4 2lL h^;^l 3&tf*&ttJg|i 8 

\z.m i 2 Lfc«*uEi*«« t zrtm l 

7, 1 8 ^fllftlBflUI 2 3 £ (Dfigffiti: 0 . 15^mH 

[0092] _h*£ Lfc^-ter-^M Lfc«*lB«K« 1 0 

LfCo -#*ft:b*>, ffiffil 14, 15fC10nsec 

ft*5, ffilfti 4 CS 5 m A 

^Lfc. ft£>. tt$UEflU|2 3WMWltf^ 

•tfJWBfU*:. TIE* 2 tc*H\ 

[0 0 9 3 ] 
[*2] 







1 c (mA) 


11 (a) ~ (d) 




3. 5 


0 1 (a) - (d) 




5. 1 
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